An analysis for the transient axial response of a gun launched motor case with unbonded propallant is performed. The present effort extends a previous work by including higher harmonics in the representation of the breech force at the aft. end of the motor ease. Including the higher harmonics leads to a more accurate representation of the actual breech force. The results of the analysis indicate that the dynamic effects on the internal axial force in the case are negligible for a breech force duration of 0.026 seconds. This is the same conclusion that was made in the previous work based upon a simple representation of the breech force.
seconds leads to negligible dynamic effects, i.e., for a one half sine wave of .012 seconds duration, the internal axial force at any location along the case appears as a duplicate of the breech force, but of smaller magnitude. It was shown, however, that decreasing the time of the force duration to .0012 seconds leads to significant dynamic effects. This result indicated that higher harmonics in the breech force co.Jld cause important dynamic effects. Since the actual breech force is lot a simple half sine wave, but in fact is a complicated function of ti.ie, an investigation was made to consider the problem further.
To account for the higher harmonics in the breech-force, the analysis decomposes the actual force into a Fourier series with 27 terms. This force is applied to the case, and the internal axial force is computed at several locations along the case over the duration of the loading. This analysis then establishes the contribution of the higher hfrmonics in the breech force to the dynamic stresses in the bar. The analysis is restricted to the free-free motor case. 
The initial conditions and boundary conditions for the free-free system are
The solution of equations (5) through (7) gives the deformation of any point for any time greater than zero. The stress is then simply obtained from Hooke's Law, a = Eu .
The solution method proceeds by transformation of the given system to a system with homogeneous boundary conditions. This is achieved by considering a solution in the form
Boundary condition equations (7) become
These equations become homogeneous when U(x,t) is taken as
U(x,t) = (x
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With equations (8) and (10), governing equations (5) through (7) become
where
where and (15) A Fourier series solution which satisfies boundary conditi^is (13) is
Accordingly, equations (11) and (12) become d2y n(t)
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To this point tne analysis is identical to that presented in reference 1. In that analysis» P(t) was approximated as a half sine wave P sin wt/a; This is the stress due to the "rigid body" acceleration for constant force.
(ii) for the cosine terms, A, cos ^^ • Then the stress associated with A, cos ^-terms i:
The latter term in equation (27) is the contribution associated with the "rigid body" acceleration. A plot of equation (33) 
